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(54) ACID-SENSITIVE POLYMER, RESIST COMPOSITION, FORMATION OF RESIST PATTERN AND 
PRODUCTION OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject polymer, 
having practicable sensitivity and capable of forming a fine 
pattern without swelling and peeling at a low cost by including a 
specific lactone structure as a protective group of carboxyl 
group in the side chain of a resin and an additional acidic 
functional group having a protective group unstable to acids in 
the side chain of the resin. 

SOLUTION: This polymer is capable of forming a coating film 
insoluble in a basic aqueous solution and is obtained by 
including a lactone structure (especially 
2-hydroxy-γ-butyrolactone) of formula I [(n) is a 
number of 1-4; R is H, an alkyl, etc.], as a protective group of 
carboxyl group in the side chain and further an additional acidic 
functional group, unstable to acids and having carboxyl group 
containing a protective group represented by, e.g. formula II [R1 
is a (substituted) 1-4C alkyl; Z is plural atoms required to 
complete an alicyclic hydrocarbon group together with C 
combined with R1] in the side chain. 
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nmOArFU-H/) ^SSftftSIi: LtfMf^CD^t 

[0 0 6 2] MSPEBTS^tCJ: 

li^-fte&SltfHZltltoe 0—18 0t:cD?SJe-eiS$3 0 
— 1 2 0S>P B "]?T^a5, 0fgCQy\°;J'->-tH' x, T^ufrt: 

[0 0 6 3] PEB0S, 1^7. M&lSf t LTOD 
LT{£ffl SttSiggtfefcjg&ti:, *»ft* 'J *A*£Cft; 30 

ti*8MI:r h 7^^;UT>^-^A (TMAH) 
&T;fc>9, a«Sft*0!)|SjJiOfc«>*iSgttS!|fl!>»J&:jSiP 

3fc*«tf»#l»*-li'l,«>&tt, *B*4«0*4«jK^t- 

[0 0 6 4] 

[^5&0J] TSB<03g«50i]tt. *^^©S?^iCttfi^© 40 

anffimteii/vV) i CTTfe^T, *^^©^h*m?>k 

C^SS^J 1 ] 

+5)-t;l6*feSii-fc2 0 0ml CD 3 on 7 =7 X n Kf&Tn 
-. 5 0 m 1 (OSIM^f UV, 2-fcKn*->-r 50 
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-^5=-n^^h>5. Og (48. 9 mm o 1 ) , ftJS 
MJxf;U7^5. 45g (53. 9mmol) 

At, Sf#I^T0t:-eS#t5„ feE.i»C«TD 

-hCAnTfe^fc^^^'JM^n'J K5. 1 lg 
(4 8. 9mmol) % 1 B^WtT^T L, ^©^2 

^SS-Cl^tS. S)£M5:3 0 0ml ©#?fca- 
h£&L, KJE^^ 1 0 0 m 1 ©7k, &V->T-£S:fa-£& 

*Tv5fe^Lfc 0 *@(i^b^^U>T*3[H]i*i±iL, $fc<Z) 

*«i®(rin^5o h u ■> a± 

[0 0 65]JtXM 7. 25g (78. 1%) 
l H NMR(CDCL 3 , d, J in Hertz) : 1. 98(3H. s). 2. 35(1H. m) . 
2. 76 (1H. m) . 4. 35C1H. m) . 4. 51 (1H. m) . 5. 43 (1H. t. J=6. 5) . 
5.70(lH.s).6.22(lH.s) 

CUlJStfJ 2 ] 

•5 : -;u-2-T^v>'?-;u^^^ ij i — h#ffi-£- 
1 OOml©t?77^3(: r - ;t*^ n^^- b > - 2 - 
-OU^< * :5"J U— h 3 g (17. 6mmo 1 ) . 2-M 
T-^-Z-TV^yi-jV*? 9 'J u— h 3. 51g (1 

4. 4mmo 1) , "7 -f^=f- y ^ 7. 9 — ^ — , AI 
BN788mg (4. 8 mm o 1 , 1 5 m o 1 %) , v 
***>10. 7ml4Ah«*aj|f#l»T7 0fe 
8B$p B 1jf}rf £„ »6Hfc«5ttoSSV^?SE%, 8 0 0m 

Tgfflg : &$I3JL, 4 5'C©K^^--7'>-C6B#p B ^^$ 

5. 3 5 g (8 2. 2 56) . 

[0 0 6 6] 'H-NMRC J:9fij£tfctt5* h V : 7 
^vy?^u=5 1 : 4 9T*feofc„ 
Mw: 1 4. 9 0 0. Mw/Mn=l. 83 (gf*£4?U 

I R (KRS-5. cm -1 ) : 29 1 3, 1791. 1 
73 7. 1261. 114 7. 1103 

fltrlB^JS«U2T*-&-^Lfc^M-&ft:$rPGME A (7°ntf 
UV^ l )3-^><f^x-f;l'7tf-h) (C^^LT 
1 5 wt%&?g£ Lfc. 3©SfSl3tiffll*^«fc 
LT8wt%«)'-7'f D7?b>"b^tfc„ ?#e>n 
2 W t h ') 7i-JM^7*I7A h ') "7 
v^;u*^- h«:Jnx.T+^C®^S-ti-fc 0 
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>7 < »9T:m.i{kLfz&. HMD S^&S&SS Ltz-> ') n 
>Sfi±C^ tf >3- h L, 1 2 0TCT6 0S>7"'J 

0. 7(/ml©l'y^l'tt&MLt. d 
K5:KrFx + ->7l/-f^ryA (NA=0. 45) 
"CS^Lfc^, 1 1 0"C"C6 0 8>FbT^c— ^ L, 2. 3 8 
%Hf 1- yXf^Tyt-'Ji.A-f Kci^-^pv'l>* (TM 
AH) a««Tfa*«. K-f sJ-VjjcTU Ltz„ 
fi30. OmJ/ c m 2 ~Q 0 . 2 5</mL/S4«IftL 

[*860U4] 

Slria*JEffil3 0 U5?X HBlftSrfflUTHaCHMD Stt 
aSrifiLfci/'J 3^Sffi±C0. 4 « mJfC© Mfc 
K^flXLfc. CliT.«:A r Foidp->v u-+f^3fe^ (N 
A=0. 5 5) -CfftL-feft, 10 0tt?6 0W^- 
^ L, 2. aSSiCfh^Xfjvy^t^'JA/N-f Ko 
**->K (TMAH) a**1?SMfctft, Jft-f*y7jcT'J 
v^Lfc, !3612 6mJ/cm 2 "CO. 20(/mL/ 

KSgtfJ 5 ] 

WE**«!l2-e^-J*Lfc*ffi^f*:* 1 5wt%OPGM 
EAMtU ffilC?fLTy7i-;l'3 - K - -7 A I- 

'J 7 n y * > x *-b42wt % in* x u ->* x 

CXfcTVxr- h U 1 2 0tT6 0g'7" l J'<-^5:ff 
v\ 0. 4tfnilOl^-/7F«^Lt, ;n?:A 
r Fi*->7 U— fSS^a-CKJtL/iS, lOOtt? 
6 0 8^^-? U 2. 38%Ofh7^f*7ytz 
*A^W Kn*4f->K (TMAH) aftSTSftft, J& 
-1" *V*-e'..' y^Lfc, K3ta2 OmJ/cm 2 "CO. 
2 0 tfmL/'S/j'WI&fcLfc:. 
CS^SS^J 6 ] 

r -7fD7^ h y- 2 ;uy ? ? 'j u-Ft-fv^ 
;U- ? ^ u U- h #ft 

1 00ml Ot7777,al: ) ' —-f^ a ^ ^ h > - 2 - 
4 fry 9 ? >) u — h 5. Og (29. 4mmol) -f 
y^-^^^^'JIz-hS. 54g (2 9. 4mo 

1) , f7Dy3-fO/Snfc^^-7-A- 1 

9. 6mlC->'* + *y. l. 44g (8. 8mmo 
1) ®7-/lf7-f 7 7fn - h <)A (AIBN) £A 

THFT???46, />*CDk K^/ymt' 1 1 CD* ? 
y-;Kz?jgT LTfcfciiSS-tir, # ^ x 7 ■< ;u 9 - TjStSiJ 
U 0. ImmHg. 45t-Cl 6«gI$i+?, 0 # 

e. n a & © m * w v t h f c ?g * s i± , _t ge © et ss 

4 9:51 fcWHLfc. iffl«fi*#©24 8 nmtfc 
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If 9 6%, 1 9 3 nmtli 6 5 % (fl&£ 1 # 

C0 0 6 7]JtS?fi 8. 61g (8 0%) 

mm^m^m. 15400 ugtmx u ^ ^ u y& 

*) . 1.8 2 

IR (KRS-5, cm" 1 ) : 2 9 6 1. 1 792. 1 
73 6. 125 0. 116 3, 1102 

10 Wf5*5E^J6t?-^fiSLfc*S-a-#:% 1 5wt%fiDPGM 

a h 'J 7 u jt ? > xjufc^.— h =&2w t %Snx.x u 
v^hfcbfc (MS&flSJ&fc LT6w t %£D r -7fD7 
h y£-£tr) „ in%HMDSai ; feJ6Lfc->'j3>' 
SffiiCXhTyrj—h U 1 2 0t-C6 0^ 1 )'!-? 
&frV\ 0. 4 HfeK*JE?j«Lfc. Zti 

*ArFx*^TU— tfBg36«Ett-C**Lfctft, 100 
tT6 0»M-<-^U 2. 3 8%©t- h 5^^7> 
^-^A^W Knt + i/K (TMAH) 
20 K^*>*Tf'r/XLfc. I)ti3 2mJ/cm 2 
"CO. 2 0//mL/S!iMLfc. 
[0 0 6 8] Hltt, *#5WOUS?^ hfitt^ffiofc 

HI (A) *#jfs-r-5 

S i Sffil ojiHcy- h»ft;JR2&»J*U Po 
1 y-S i OKUS/'J ny) J&3&CVDKJ:9^J5S 

fflS^^7?fe3lM±CVDCJ;0WS iJK4£j&5ST 
■5o JK^-CHl (B) CSti^C, *^77h&ift 

30 3fcRPEB&fxV\ 'JSfcc 0. 2-5A/meo 

^?-y 5 fc^/ST-So :£DU->'7h^-75^77 
?tU7jttx^>ms i^E4fcJ;t;Po l y- 
S il3 5:x.yf >^Lp 0 I y-S iB9E3fe«tt/WS 
i M4A>?)^^y- FM%Mt5„ 
[0 0 6 9] jfcc, -f*yttACJ:i)'Jj/%ttALTL 

«, Ull (C) CJ:^CCVDCJ:»)»ftR7tilC 
J&JA-tZo JfctBIl (D) tj^-rJ:^CK'fl:JS7=&^ 
tti-^^^U WS iBUfccfct/Po l y-S i^3 
40 i^isy- hmSfflMSi5-9--f K7 =t-;u8=&^-r 
•5o *l:WS i)B4*J:tJ ( t'f K * -;u 8 % vx ^ £ 

(mi (e) ) „ 

[0 0 7 0] hi (F) cas-r«fc-5£JBM*&* 

HI 1*CVDCJ:9»JSU *1/v7, h Sra^Lfcffe 
yj^-^^frV-", ArFx*y?S«CJ:0^ 
PEB=&m\ T^A'jaftCkOO. 2 0«m<35«Sffl 
50 *-;U/\°^-y^^^-rs 0 3 CO U h /\"? - y £ ^? 
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h *-JV*fflH t A l £8 l 2 Sr^/ic -v *;U£>6& 
1MOS !-7>yX?5:^t5 0 
[0 0 7 1 ] sfcl^-eti, Uv>* hfflfiS^© — SBSrfil/ig 

^ v =f- > ?M&<d*Z v ^ ^ * t 1 

T?(±7^ h >35t>£:, $fli42-tKn + ->- 7 -^ 10 

"C -5 d i: A 5 °Tfg C * -5 o 
[0 0 7 2] 

4:, 9!ffl^tefc««-C»S#J&:<. SU*«n©fcV%ttJ|Hfc 

-tcMrio^y v-jjitfitoflianiWfia* (i) <s>#?^<d 
«Sia***;ujK*->^ls%**-a:5c:fccanitT, £ 20 

2 y fc*©fl|jac#2 C^55?J£fc« 

S5:ffiIlXU? 1 l2©x7 f J: 
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x, ty^-jj.tyM^^os, ^fnt, so 

l±, yy-Cn - <y 9* h VCtt^tSliSCA^-CtS. 
[HI] (A) ~ (F) l±, *^Ol/y^ha^fe% 

1 

2 y-h^g 

3 3 

4 WSil 

5 US?* h 

6 N" M&fifcMisS 

7 CVD1M 

8 +M K<7 * — ^ 

9 N" S&jfeflliS? 
1 0 MHMkJg 

1 1 bmihsis 

1 2 EfllJI 1 
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(A)~(F)ii. *»»i«Ui<-aMBja»«tto*: 



(A) 



(B) 



(C) 



z— 



n _: — -v e ^- — 



(D) 
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(51) Int. CI. 3 ^|J1H# 
G 0 3 F 7/033 

7/039 6 0 1 

7/30 

7/40 5 2 1 

H0 1L 21/027 
21/3065 



F I 

G 0 3 F 7/033 
7/039 
7/30 
7/40 

H0 1L 21/30 
21/302 



6 0 1 

5 2 1 
5 0 2 R 
H 



